
EXAM M QUESTIONS OF THE WEEK
S. Broverman, 2005

Question 2 - Week of August 1

An insurer creates a discrete single premium insurance policy with issue age (35) for which the
death benefit will be 200,000 if death occurs before age 65 and 100,000 if death occurs after
age 65. Mortality follows the Illustrative Life Table at a 6% rate of interest. The insurer issues
this policy to 1000 independent individuals and charges a premium per policy that results in a
90% probability that premiums will be enough to cover total cost of benefits based on a normal
approximation to the distribution of the present value of total cost of benefits. Find the premium
per policy.

The solution can be found below.



Question 2 Solution

We will denote by  the present value random variable for one policy. Then[
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usually more convenient for calculation).
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Since  is found by squaring the benefit and the present value factor, we have[#

IÒ[ Ó œ #!!ß !!! † E  "!!ß !!! † @ : † E# # # # '! #

$&À$!l
" $! $& '&  , which can also be written as

IÒ[ Ó œ #!!ß !!! † E  Ð#!!ß !!!  "!!ß !!! Ñ † @ : † E# # # # # '! #
$& $! $& '&

(because   ).# # '! #

$&À$!l
" $& $! $& '&E œ E  † @ : † E

From the Illustrative Table,    ,    and# #
$& '&E œ Þ!$%)) E œ Þ#$'!$

@ : œ @ † @ : œ ÐÞ"(%""ÑÐÞ"$*#%Ñ œ Þ!#%#%'! $! $!
$! $& $! $&  .

Then,
IÒ[ Ó œ #!!ß !!! ÐÞ!$%))Ñ  Ð#!!ß !!!  "!!ß !!! ÑÐÞ!#%#%ÑÐÞ#$'!$Ñ œ "ß ##$ß &&)ß *)%# # # #  .

Then,   .Z +<Ò[ Ó œ "ß ##$ß &&)ß *)%  Ð"*ß '#!Ñ œ )$)ß '"%ß &)%#

The total present value of benefit costs is     for the 1000 policies,W œ [ [ â[" # "!!!

so   andIÒWÓ œ "!!!IÒ[ Ó œ "!!! ‚ "*ß '#! œ "*ß '#!ß !!!
Z +<ÒWÓ œ "!!!Z +<Ò[ Ó œ )$)ß '"%ß &)%ß !!! .
We first find  so that   . If  is the total premium for all 1000 policies, thenG T ÒW Ÿ GÓ œ Þ*! G
there will be a 90% probability that premium is enough to cover benefit costs.
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1.282 (from interpolation in the normal table from the Exam M tables).
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This is the premium for 1000 policies, so the premium per policy is  .#!ß (*%


